Cholinergic modulation of synaptic transmission in the rat visual cortex in vitro.
Cholinergic synaptic modulation in the rat visual cortex was studied using intracellular recordings from slice preparations. A cholinergic agonist, carbachol (CCh), reduced fast excitatory as well as fast and slow inhibitory postsynaptic potentials evoked by white matter stimulation. This effect was antagonized by atropine. CCh perfusion did not reduce glutamate- or gamma-aminobutyric acid-induced depolarizations, suggesting the presynaptic mechanism of the suppression. CCh augmented firing over a long period after transsynaptic stimulation combined with a long depolarizing current pulse, not only due to a decrease in firing accommodation but also due to disinhibition. CCh also induced a large sustained depolarization and bursting of action potentials triggered by tetanic stimulation. These results suggest that cholinergic modulation results in a prolonged increase in neuronal excitability during the late phase of synaptic transmissions at least partly by the mechanism of decreasing inhibitory transmissions, particularly when the synaptic inputs are strongly activated.